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I count it a great honour that I have been 
invited to give this inaugural Clerk Maxwell 
Memorial Lecture. When I accepted the in- 
vitation I was faced with the question as to what 
aspect or branch of Maxwell’s life and work I 
should take as my text. In view of the fact that 
this is the inaugural lecture and that it is being 
given here in this historic building, so closely 
linked with Clerk Maxwell, I decided to make 
the lecture biographical and to devote the time 
at my disposal to a 
consideration of his boy- 
hood, youth and man- 
hood. I. is a very interest- 
ing and rewarding study 
and forms a very fitting 
epilogue to a convention 
devoted to purely scien- 
tific matters. 

James Clerk Maxwell 
was born in Edinburgh 
on the 13th of June, 1831. 
His father was an Edin- 
burgh lawyer, descended 
from two old Scottish 
fanuilies, the Clerks and 
the Maxwells. His 
mother, who came from 
Northumberland, died in 
1839 when he was only 
eight years old. In ad- 
dition to the house in 
Fdinburgh, his father had 
a country house, known 
as Glenlair, which he had 
built on a part of the 
family estate of the 
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Maxwells, about seven miles north of Castle 
Douglas in Kirkcudbrightshire on the north 
side of the Solway Firth, and it was here that 
James spent most of his childhood. The estate 
included several farms. In those days the 
journey from Edinburgh via Beattock occupied 
two days, but after his marriage James’ father 
settled permanently at Glenlair, and only paid 
occasional visits to Edinburgh. 

James’ maternal grandfather, Robert Cay, 
was Commissary-General 
and Judge of the Ad- 
miralty Court in Scot- 
land, James’ father had 
called himself simply John 
Clerk, until, on the death 
of his uncle Sir John 
Clerk, he succeeded to 
the property which des- 
cended to him from his 
grandmother Dorothea, 
Lady Clerk Maxwell; he 
then added the name of 
Maxwell. 

Until her death James’ 
mother had devoted her- 
self to his education; then 
a tutor was engaged but 
it did not prove success- 
ful, and at the age of 10 
he entered Edinburgh 
Academy. For the next 
eight or nine years his 
home, except during holi- 
days, was with his father’s 
widowed sister,Mrs. Wed- 
derburn, in Edinburgh. 
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Going to school for the first time at the age 
of 10, and in a somewhat rustic dress, he pro- 
vided amusement for the boys, who teased him 
mercilessly and nicknamed him “Dafty,” but he 
was not much upset by it and seemed to be 
amused by their antics. It is interesting to note 
that William Thomson’s (Kelvin’s) mother died 
when he was six, and his father attended to his 
education. He matriculated at Glasgow Uni- 
versity, where his father was Professor of 
Mathematics, at the age of 11 without ever 
having been at school, and after six years at 
Glasgow University went up to Cambridge with- 
out taking a degree. 


James’ father now spent much time in 
Edinburgh so as to be with him as much as 
possible; it is said that he was more like an 
elder brother to him. Although a lawyer by 
profession his father was always very interested 
in scientific experiments, and it is recorded that 
he took James to a meeting of the Edinburgh 
Royal Society in 1843 when he was 12, and two 
years later took him repeatedly to meetings of 
both the Society of Arts and the Royal Society. 


In July 1845 at the age of 14 he wrote to his 
aunt, “I have got the Ist prize for English, the 
prize for English verse and the Mathematical 
Medal.” At this time he became very interested 
in conic sections and devised some new ways of 
drawing ovals. His father became so interested 
in this that in his diary for 26th February, 1846, 
he wrote: “Call on Professor Forbes at the 
College and see about James’ ovals and 3-foci 
figures and plurality of foci. New to Professor 
Forbes and settle to give him the theory in 
writing to consider.” On March 11th he received 
a letter from Professor Forbes saying, “I am 
glad to find from Professor Kelland that his 
opinion of your son’s paper agrees with mine; 
namely, that it is most ingenious, most credit- 
able to him and, we believe, a new way of 
considering higher curves with reference to foci.” 
The result of this can be seen in the Proceedings 
of the Edinburgh Royal Society for Monday, 
April 6th, 1846, where we are told that the 
following communication was read : 

“On the Description of Oval Curves and 
those having a plurality of Foci.” By Mr. Clerk 
Maxwell, junior, with Remarks by Professor 
Forbes. Communicated by Professor Forbes.” 


James and his father were present. It was 
surely a unique occasion for a boy of 14 
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to have a mathematical paper read before the 
Edinburgh Royal Society. I might point out 
that in tbe booklet issued in connection with the 
Maxwell Centenary Celebrations at Cambridge 
in 1931 it is wrongly stated that the Paper was 
communicated to the Proceedings of Edinburgh 
Academy. This was the name of the schoo! he 
attended. I understand that Maxwell had 
been anticipated by the French mathematician 
Descartes, but this detracts nothing from the 
credit due to this schoolboy of 14. 


He left the Academy in 1847; although about a 
year younger than most of his class, he was first 
in mathematics and in English and nearly first 
in Latin, although his health had been bad and 
he had often been absent from school. He 
devoted much of his spare time to experimenting 
with jelly and gutta-percha and with polarized 
light; he had begun to experiment with magnets. 
His father’s diary for September 3rd, 1846, has 
an entry “Walk round by smiddy; gave steel to 
be made into bars for magnets for James.” 


Lewis Campbell, who was a class-mate, said 
that to keep their education “abreast of the 
requirements of the day” it was thought desirable 
that they should have lessons in Physical 
Science; so one of the classical masters gave 
them out of a text-book. The only thing that 
Campbell distinctly remembered was that two 
of the boys, Maxwell and P. G. Tait, seemed to 
know much more about the subject than the 
teacher. 


In November 1847 at the age of 16 he entered 
Edinburgh University and stayed the full three 
years. He studied mathematics, physics, chemis- 
try, mental and moral philosophy, logic and 
metaphysics. Most of his associates only stayed 
one or two years at Edinburgh University before 
proceeding to Cambridge or Oxford, but the 
delay in his case was due to several reasons. 
His father hoped that he would take up law and 
become a member of the Scottish Bar; the close 
relation between father and son made the 
parting difficult; James’s health was rathe: 
delicate, and to a Scotch Presbyterian at that 
time English Universities were rather suspect. 
However, after many enquiries, James went up 
to Peterhouse in the autumn of 1850; among 
the people consulted as to where he should go 
was Professor Thomson, of Glasgow, afterwards 
Lord Kelvin. During his stay at Edinburgh two 
more of his papers were read before the Royal 
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Society ‘of Edinburgh, one on The Theory of 
Rolling Curves, and the other on The Equili- 
brium of Elastic Solids. He was 19 when he 
went up to Cambridge. In her diary the mother 
of his school-mate Lewis Campbell wrote: “His 
manners are very peculiar; but having good 
sense, sterling worth, and good humour, the 
intercourse with a College world will rub off his 
oddities. I doubt not of his becoming a 
distinguished man.” 

His tutor at Cambridge was Wm. Hopkins, 
who had also been Wm. Thomson’s tutor. In 
July 1853, that is after Maxwell had been 
three years at Cambridge, a friend of Hopkins 
made this entry in his diary: “Hopkins was 
talking to me this evening about Maxwell. He 
says he is unquestionably the most extra- 
ordinary man he has met with in the whole 
range of his experience; he says it appears 
impossible for Maxwell to think incorrectly on 
physical subjects; that in bis analysis, however, 
he is far more deficient; he looks upon him as a 
great genius, with all its eccentricities, and 
prophesies that one day he will shine as a light 
in physical science, a prophecy in which all his 
fellow students strenuously unite.” 

In 1850, that is just before he went up to 
Cambridge, the British Association met in 
Edinburgh and we read that surprise was felt 
by all but Professor Forbes at seeing the beard- 
less stripling rise to dispute some point in the 
colour theory with Sir David Brewster. In a 
letter from Glenlair, dated September 16th, 
1850, he says, “Professor W. Thomson has asked 
me to make him some magne-crystallic prepara- 
tions, which I am now busy with . . . Not that I 
am turned chemist. By no means, but common 
cook. My fingers are abominable with glue and 
chalk, gum and flour, wax and resin, pitch and 
tallow, black oxide of iron, red ditto, and 
vinegar. By combining these ingredients I strive 
to please Professor Thomson, who intends to 
submit them to Tyndall and Knoblauch, who, 
by means of them, are to discover the secrets of 
nature and the origin of the magne-crystallic 
forces.” This early association wth Thomson, 
who was seven years his senior, is very interesting. 

After a term at Peterhouse he migrated to 
Trinity College. At first he lived in lodgings, but 
in the spring of 1852 he got rooms in College 
and passed his Little-go. He gained a scholar- 
ship and started the course for the tripos. 
Twenty-seven years later, at his funeral service, 
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Dr. Butler, who was headmaster of Harrow, 
said, “When I came up to Trinity 28 years ago, 
James Clerk Maxwell was just beginning his 
second year. His position among us—I speak 
in the presence of many who remember that 
time—was unique. He was the one acknow- 
ledged man of genius among the undergraduates. 
We understood even then that, though barely 
of age, he was in his own line of enquiry not a 
beginner, but a master.” 

His chief outdoor amusements were walking, 
bathing, and sculling. That he was not engrossed 
in mere mathematics is strikingly illustrated by 
the fact that he was elected a member of the 
Select Essay Club, the créme de la créine of 
Cambridge intellects, and known as the Apostles, 
because the membership was limited to twelve. 

In the spring of 1853 he visited some friends 
in Suffolk but had a nervous breakdown and 
was ill for more than a month, but this was 
fortunately during a vacation. 


In the final examinations in January 1854 he 
was Second Wrangler, Routh being senior, but 
they were declared equal as Smith’s Prizemen. 
Wm. Thomson had also been Second Wrangler 
and Smith’s Prizeman. I think that there is little 
doubt that at that time the mathematical Tripos 
examinations favoured the pure mathematicians 
rather than the mathematical physicists. 


At this time the Master of Trinity College was 
still Dr. Whewell, whom Faraday had often 
consulted 20 years before about suitable names 
for the various phenomena which he was in- 
vestigating. Between them they invented ‘‘elec- 
trolysis,” “electrolytic,” “electrode,” “anode,” 
“cathode,” “ions,” “anions,” “cations,” and 
“yoltameter.” In 1850 when Maxwell went up 
to Cambridge, Faraday was discussing with 
Whewell the words “diamagnetic,” “para- 
magnetic,” and “ferromagnetic.” 


Faraday was born in 1791, that is, 40 years 
before Maxwell, and died in 1867; it was in 
1831, the year of Maxwell’s birth, that he dis- 
covered electromagnetic induction. 


During the Easter vacation before the Tripos 
Examinations Maxwell spent a few days with a 
friend in Birmingham. His father sent him the 
following instructions. ‘“‘View, if you can, 
armourers, gun making and gun proving— 
sword making and sword proving—papier 
mâché and japanning—silver plating by cemen- 
tation, by rolling—ditto electrotype—Elkington’s 
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works—Brazier’s work by foundry and by 
striking out in dies—turning—spinning teapot 
bodies in white metal, etc.—making buttons of 
sorts, steel pens, needles, pins, and any sorts of 
small articles which are curiously done by sub- 
division of labour and by ingenious tools—glass 
of sorts is among the works of the place, and all 
kinds of foundry work—engine making—tools 
and instruments—optical and philosophical, 
both coarse and fine. If you have had enough 
of the town lots of Birmingham, you could 
vary the recreation by viewing Kenilworth, 
Warwick, Leamington, Stratford-upon-Avon or 
such like.” 


This letter throws an interesting light on the 
way that the Edinburgh lawyer thought that his 
mathematical son should spend his brief respite 
from the Tripos grind. 


After taking his degree he did some teaching 
of private pupils, but in October 1855 he became 
a Fellow of Trinity and was appointed to lecture 
to 3rd year men on Hydrostatics and Optics; he 
then gave up private teaching. He was then 24. 
Much of his spare time was devoted to optical 
experiments. He was asked to write a textbook 
on Optics but, although much of the manu- 
script was written, it was never completed. In 
view of later developments it is interesting to 
note that in a letter dated May Sth, 1855, he said, 
“am working away at electricity again and have 
been working my way into the views of heavy 
German writers. It takes a long time to reduce 
to order all the notions one gets from these 
men, but I hope to see my way through the sub- 
ject and arrive at something intelligible in the 
way of a theory.” Again, to his father on 
May 15th, “I am reading electricity and working 
at fluid motion,” and on May 23rd, “I am 
getting on with my electrical calculations every 
now and then, and working out everything that 
seems to help the understanding thereof.” Then 
on September 24th, “I am getting my electrical 
mathematics into shape, and I see through some 
parts which were rather hazy before, but I do 
not find very much time for it at present, 
because I am reading about heat and fluids, so 
as not to tell lies in my lectures.” Then in a 
letter of December 11th, 1855, “Last night I 
lectured on Faraday’s Lines of Force at the 
Cambridge Philosophical Society. I put off the 
second part of it to next term. I have been 
drawing a lot of lines of force by an easy dodge. 
I have got to draw them accurately without 


548 


calculation.” He gave the second part of the 
lecture on February 11th, 1856. It was in this 
lecture that he introduced unit tubes of induction 
in addition to the lines of force, and showed that 
a tension along the lines, accompanied by an 
equal pressure in every direction at right-angles 
to the lines is consistent with the equilibrium of 
the medium. He sent a copy to Faraday, who 
replied that he was almost frightened when he 
saw such mathematical force made to bear upon 
the subject, and then wondered to see the subject 
stood it so well. 

In February 1856 he applied for the vacant 
chair of Natural Philosophy at Aberdeen 
University (Marischal College). He may have 
been influenced by his father’s health and his 
desire to spend more time with him than was 
possible while he was at Cambridge, but his 
father died suddenly on April 2nd at Glenlair 
during the Easter vacation when James was with 
him. A few weeks later he was appointed to the 
Chair at Aberdeen, where he began his work in 
November. He was 25. 

His work on electricity was set aside for more 
than a year by his work for the Adams Prize, the 
examiners for which had set as a subject 
“The Structure of Saturn’s Ring.” This is said 
to have fascinated him for the time. He was 
awarded the prize and his essay was published 
and became well known. 

In February 1858 he became engaged to 
Katherine Mary Dewar, the daughter of the 
Principal of Marischal College and they were 
married in the following June. 

After three sessions at Aberdeen, the two 
separate colleges which constituted the Uni- 
versity were fused into one, and his Chair was 
suppressed. The Chair at Edinburgh became 
vacant and Maxwell applied for it, but un- 
successfully, his old class-mate Tait being 
appointed. About the same time the Chair 
of Natural Philosophy at King’s College, 
London, became vacant, and Clerk Maxwell 
was appointed in the summer of 1860. He was 
then 29. 

Going back three years, he said in a letter in 
1857 about his activities at Aberdeen, “I am 
still at Saturn’s Rings . . . I have devised a 
machine to exhibit the motions of the satellites. 
I have set up a model of Airy’s Transit Circle, 
and described it to my advanced class today. 
To the present time we have been on Newton’s 
Principia and a general view of the lunar 


December 1951 


G.W.0O. HOWE 


CLERK MAXWELL LECTURE 


theory . . . Now we go on to magnetism, which 
I have not before attempted to explain.” In a 
letter in the following year, however, he says in 
connection with an advanced voluntary class 
“Then we have taken up magnetism and elec- 
tricity, static and current, and now we are at 
electromagnetism and Ampére’s Laws. I intend 
to make Faraday’s book the backbone of all the 
rest, as he himself is the nucleus of everything 
electric since 1830.” 


This then was Maxwell’s opinion of Faraday, 
after “working his way into the heavy German 
writers.” During 1857 there was an exchange of 
letters and reprints of papers between Faraday 
and Maxwell. 


Maxwell stayed five years at King’s College, 
London. At the meeting of the British Associa- 
tion at Oxford in 1860, that is just as he was 
appointed to King’s College, he demonstrated 
his box for mixing the colours of the spectrum, 
and he read a paper on Bernoulli’s Theory of 
Gases. His first lecture before the Royal 
Institution was given in 1861 “On the theory of 
the three primary colours,” but he was laying 
deep and wide foundations for his great work on 
Electricity and Magnetism. 


The British Association had appointed a sub- 
committee to determine the standard of electrical 
resistance, and the experiments were made at 
King’s College in 1862-63 by Maxwell, Balfour 
Stewart and Fleeming Jenkin; Thomson (Kelvin) 
had suggested the method. The experiments 
were continued the following year and formed 
the basis of the recommendations adopted by 
the Electrical Congress at Paris in 1881. The 
papers describing the experiments were published 
in 1873. 

About this time Maxwell made other measure- 
ments of a very fundamental character. Accord- 
ing to his theory the velocity of light should be 
equal to the ratio of the electrostatic and the 
electromagnetic units, and his experiments were 
devised to determine this ratio. The results 
confirmed his theory as nearly as was possible. 
Up to this time, according to the undulatory 
theory, light was supposed to consist of trans- 
verse vibrations of an elastic substance pervading 
space and all bodies. 

During his stay at King’s College, Maxwell 
got to know Faraday very well. 

What an outstanding trio of intellects— 
Faraday, Wm. Thomson, and Clerk Maxwell. 


Just before going to King’s College in 1860 
Maxwell was seriously ill with smallpox, and 
again in 1865, on leaving King’s College, he had 
a serious attack of erysipelas, in both cases at 
Glenlair and nursed by his wife. 


In 1865 he resigned the Chair at King’s College 
and spent the next six years in retirement at 
Glenlair. It was during this time that he did 
most of the work on his great treatise on 
Electricity and Magnetism which was published 
in 1873, and as a side line he wrote the treatise 
on Heat, which was published in 1870. 


He was a pillar of the local church at Glenlair, 
which owed much to his zeal and energy and 
also to his generosity. He conducted daily 
prayers and he would visit any sick person in the 
village and read and pray with them. 

In 1866 he gave the Bakerian lecture on the 
Viscosity of Gases. In the spring of 1867 he and . 
his wife made a tour in Italy. 

In 1868 an effort was made to get him to 
apply for the vacant Principalship of St. 
Andrews, but he wisely declined. 

Although in retirement he acted as examiner 
for the mathematical tripos in 1866, 67, 69 and 
70, which meant spending some weeks at 
Cambridge. It was mainly his activities on these 
occasions which led ultimately to important 
changes in the examination system, to the 
creation of the Cavendish Laboratory and to the 
foundation of the Chair of Experimental 
Physics. Thomson also exercised some influence 
in the same direction when he acted as examiner. 
One writer said “Whereas the students of so 
many other universities were introduced to the 
splendid discoveries of such subjects as electricity 
and heat, the wranglers of Cambridge spent 
their time upon mathematical trifles and 
problems, barren alike of practical results and 
scientific interest. Maxwell’s questions in 1866 
infused fresh life into the Cambridge Tripos, and 
therefore into the University studies, by the 
number of original ideas and new lines of 
thought opened up by them, thus preparingfor the 
change of system in 1873 when so many interest- 
ing subjects were added to the examinations.” 

He attended meetings of the British Associa- 
tion and was President of Section A at Liverpool 
in 1870, reading two papers, one on “Hills and 
Dales” and the other on “Colour vision at 
different points of the Retina.” 

It was in October 1870 that the Duke of 
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Devonshire, who was Chancellor of the Uni- 
versity, offered to build and furnish a Physical 
Laboratory, and in February 1871 the Chair of 
Experimental Physics was founded. After some 
hesitation Clerk Maxwell came out of his retire- 
ment and agreed to stand; he was appointed on 
March 8th, 1871. Thomson had been approached 
but had declined, preferring to stay in Glasgow. 


The Hon. Henry Cavendish, F.R.S., a son of 
Lord Chas. Cavendish, was the great uncle of 
the Duke of Devonshire. This was the family 
link between the Chancellor of the University 
and electrical science. The Duke had been a 
member of the Royal Commission on Scientific 
Education. 


Henry Cavendish only published two papers 
relating to electricity in 1771 and 1776, but he 
left about 20 packets of manuscript on Mathe- 
matical and Experimental Electricity. In 1874 
the Duke placed these in Maxwell’s hands, and 
during the few remaining years of his life, 
Maxwell’s chief literary work was the editing of 
the Electrical Researches of Hon. Henry 
Cavendish, F.R.S., which was published in 
October 1879, a few weeks before his death. 
Maxwell not only edited the MS., he performed 
many experiments to test Cavendish’s results. 
Lewis Camptell said that Maxwell transcribed 
nearly all the MS. with his own hand, the 
greater part being copied after midnight, while 
he watched over his wife during her long illness. 
He wrote to scientific and literary friends to 
find out the meanings of obsolete words and 
symbols and particulars of people mentioned by 
Cavendish. 

His devotion to the Cavendish papers pre- 
vented Maxwell from completing a book on 
Electricity, which was, however, edited after his 
death by his assistant Dr. Garnett, and published 
in 1881 under the title “An Elementary Treatise 
on Electricity”; it has over 200 pages and 
magnetism is not mentioned. 


The Senate of Cambridge University enacted 
that the principal duty of the occupant of the 
new Chair was to teach and illustrate the laws 
of Heat, Electricity and Magnetism; to apply 
himself to the advancement of knowledge of 
such subjects and to promote their study in the 
University. Mechanics, light and sound are not 
referred to; the new Chair was concerned only 
with Heat, Electricity and Magnetism. 


For the first three years Maxwell’s main work 
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was designing and superintending the erection 
of the Cavendish Laboratory. He visited the 
laboratories at Glasgow and Oxford. In a letter 
from Glenlair to Lewis Campbell dated October 
19th, 1872, he said, “Lectures begin on the 24th. 
Laboratory rising I hear, but I have no place to 
erect my chair, but move about like the cuckoo, 
depositing my notions in the Chemical Lecture 
Room in the Ist term; in the Botanical in Lent, 
and in Comparative Anatomy in Easter.” Then 
in a letter in April 1873 he said, “The roof of 
the Devonshire [sic] Laboratory is being put on 
and we hope to have some floors in by May, and 
the contractors cleared out by October.” 


The Laboratory was formally presented and 
opened by the Chancellor in June 1874. Then 
three years later in 1877 Maxwell in his Annual 
Report said that the Chancellor had now 
completed his gift to the University by furnish- 
ing the Laboratory with apparatus suited to the 
present state of science, but Maxwell himself 
expended many hundreds of pounds in special 
gifts of apparatus. He also presented all his own 
private apparatus, and the British Association 
apparatus used in the determination of standards 
was deposited in the Laboratory. 


Every year Maxwell lectured on Heat and the 
Constitution of Matter during the first term, on 
Electricity during the second term, and on 
Electro-magnetism during the third term. 


From the opening of the Cavendish Labora- 
tory in 1874 Maxwell’s most important and 
most continuous work was the superintendence 
of the experimental work being carried on in the 
laboratory by research students, including 
Chrystal, Garnett and Niven. Some doubt had 
been cast on the accuracy of Ohm’s law, and the 
British Association had appointed a committee 
consisting of Maxwell, Everett and Schuster to 
look into the matter. Their Report in 1876 
consisted mainly of an account of the experi- 
ments carried out by Chrystal under Maxwell’s 
guidance, which confirmed the accuracy of 
Ohm’s law. 


The last meeting of the British Association 
that he was able to attend was that at Belfast in 
1874, the year of the opening of the Cavendish 
Laboratory. He read a note before Section A 
“On the application of Kirchhoff’s rules for 
Electric Circuits to the Solution of a Geo- 
metrical Problem.” His wife’s health prevented 
him from attending any further meetings of the 
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British Association. Lewis Campbell says that 
the last few years of his life were saddened by 
the serious and protracted illness of his wife. 
On one occasion, although he carried on his 
lecturing and laboratory work, he did not sleep 
in a bed for three weeks, and the time that he 
could personally devote to his own experimental 
work was very limited. 

The last public lecture that he gave was the 
Rede Lecture “On The Telephone,” delivered 
here in Cambridge in 1878. In it he said, “I 
shall consider the telephone as a material symbol 
of the widely separated departments of human 
knowledge, the cultivation of which has led by 
as many converging paths to the invention of 
this instrument by Professor Graham Bell. In a 
University we are especially bound to recognize 
not only the unity of Science itself, but the 
communion of the workers of Science. We are 
too apt to suppose that we are congregated here 
merely to be within reach of certain appliances 
of study, such as museums and laboratories, 
libraries and lectures, so that each of us may 
study what he prefers. I suppose that when the 
bees crowd round the flowers it is for the sake 
of the honey that they do so, never thinking that 
it is the dust which they are carrying from flower 
to flower which is to render possible a more 
splendid array of flowers and a busier crowd of 
bees in the years to come. We cannot therefore 
do better than improve the shining hour in 
helping forward the cross-fertilization of the 
Sciences.” 

He then described the work of Bell, Edison 
and Hughes, whose microphone he exhibited. 
With regard to Graham Bell’s father, the author 
of Visible Speech, he said that he brought the 
art of speech to such perfection that, though a 
Scotchman, he taught himself in six months to 
speak English. He then added, “I regret ex- 
tremely that when I had the opportunity in Edin- 
burgh, I did not take lessons from him.” This 
was not entirely a joke, for Maxwell never lost the 
Galloway intonation, and in his verses he made 
“hasn’t” rhyme with “pleasant.” 

During these last years at Cambridge he main- 
tained his close association with the church at 
Glenlair, and always arranged to leave 
Cambridge at the end of the Easter term so as 
to assist as an Elder at the midsummer Com- 
munion service. 

It is said also that during these last years at 
Cambridge he was rarely seen out walking 


without one or two dogs, and on short visits to 
the laboratory he took them with him. He even 
put the dog on an insulated support and rubbed 
him with a cat’s skin, and found that the dog 
became positively electrified. 


He would doubtless have sympathized with 
the Newcastle miner, who, when asked on a 
Saturday whether he was going into the town, 
replied, “No, I’ve lost my dog, and you look so 
daft walking about without a dog.” 


From 1877 to 1879 his health deteriorated, 
but he said little about it until April 1879 when 
he mentioned it when writing to the doctor 
about his wife. During the 1879 Easter term he 
was just able to give his lectures and pay short 
visits to the Laboratory. He returned to Glenlair 
as usual in June, but was very weak and 
often in great pain. On October 2nd the doctor 
who had been summoned from Edinburgh told 
him that he had not a month to live. He returned 
to Cambridge but could hardly walk from the 
train to the carriage. He gradually sank and 
passed away on November 5th, 1879, aged 48. 


After a funeral ceremony in Trinity College 
Chapel the body was taken home to Glenlair 
and buried in Parton Churchyard. 


There is one interesting thing about Maxwell 
to which I have not yet referred and that is his 
fondness for writing poems. From his school 
days to the end of his life he amused himself by 
composing verses, mostly of a serio-comic type 
and very clever. As I have already said, the last 
British Association meeting that he attended 
was that at Belfast in 1874, when the President 
was Professor Tyndall, who delivered his 
Presidential address in the Ulster Hall. I will 
now read you Maxwell’s “Notes on the Presi- 
dential Address.” You must bear in mind that 
at that time the relations between ecclesiastical 
circles and scientific circles were somewhat 
strained. 


BRITISH ASSOCIATION 1874 
Notes on the President’s Address 


In the very beginnings of science, the parsons, 
who managed things then, 

Being handy with hammer and chisel, made gods 
in the likeness of men; 

Till Commerce arose, and at length some men 
of exceptional power 

Supplanted both demons and gods by the atoms, 
which last to this hour. 
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Yet they did not abolish the gods, but they sent 
them well out of the way, 

With the rarest of nectar to drink, and blue 
fields of nothing to sway, 

From nothing comes nothing, they told us, 
nought happens by chance, but by fate; 

There is nothing but atoms and void, all else is 
mere whims out of date! 


Then why should a man curry favour with beings 
who cannot exist, 

To compass some petty promotion in nebulous 
kingdoms of mist? 

But not by the rays of the sun, nor the glittering 
shafts of the day, 

Must the fear of the gods be dispelled, but by 
words, and their wonderful play. 


So treading a path all untrod, the poet- 
philosopher sings 

Of the seeds of the mighty world—the first be- 
ginnings of things; 

How freely he scatters his atoms before the 
beginning of years; 

How he clothes them with force as a garment, 
those small incompressible spheres! 


Nor yet does he leave them hard-hearted—he 
dowers them with love and with hate, 

Like spherical small British Asses in infinitesimal 
state; 


Till just as that living Plato, whom foreigners 
nickname Plateau*, 

Drops oil in his whisky-and-water (for foreigners 
sweeten it so), 

Each drop keeps apart from the other, enclosed 
in a flexible skin, 

Till touched by the gentle emotion evolved by 
the prick of a pin. 


Thus in atoms a simple collision excites a 
sensational thrill, 

Evolved through all sorts of emotion, as sense, 
understanding, and will; 

(For by laying their heads all together, the 
atoms, as councillors do, 

May combine to express an, opinion to every one 
of them new). 


There is nobody here, I should say, has felt true 
indignation at all, 


*J. Plateau was a Professor at the University of Ghent, 
552 


Tuas indignation meeting is held in the Ulster 

all; 

Then gathers the wave of emotion, then noble 
feelings arise, 

Till you all pass a resolution which takes every 
man by surprise. 


Thus the pure elementary atom, the unit of mass 
and of thought, 

By force of mere juxtaposition to life and sensa- 
tion is brought; 

So, down through untold generations, trans- 
mission of structureless germs 

Enables our race to inherit the thoughts of 
beasts, fishes, and worms. 


We honour our fathers and mothers, grand- 
fathers and grandmothers too; 

But how shall we honour the vista of ancestors 
now in our view? 

First, then, let us honour the atom, so lively, so 
wise, and so small; 

The atomists next let us praise, Epicurus, 
Lucretius, and all; 

Let us damn with faint praise Bishop Butler,* 
in whom many atoms combined 

To form that remarkable structure, it pleased 
him to call—his mind. 


Last, praise we the noble body to which, for the 
time, we belong, 

Ere yet the swift whirl of the atoms has hurried 
us, ruthless, along, 

The British Association—like Leviathan wor- 
shipped by Hobbes, 

The incarnation of wisdom, built up of our 
witless nobs, 

Which will carry on endless discussions, when I, 
and probably you, 

Have melted in infinite azure—in English, till all 
is blue. 


Most people of the present day associate the 
name of Maxwell with the electromagnetic field, 
but in Campbell and Garnett’s Life of Clerk 
Maxwell, published in 1882, his contributions 
to Science are described under 7 headings, viz.: 


1. Colour vision and optics. 2. Elastic solids. , 

3. Pure Geometry. 4. Mechanics. 5. Saturn’s 
Rings. 

* Joseph Butler 1692-1752. Bishop of Durham. Pub- 


lished in 1736 “ Analogy of Religion, Natural and 
Revealed to the Constitution and Course of Nature,” 
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6. Faraday’s lines of force; theory of electro- 
magnetic field including electromagnetic 
theory of light and other investigations in 
electricity. 7. Molecular physics. 


Although section 6 is the largest, it should be 
noted that it occupies less than half the total 
number of pages. He wrote many original 
papers on almost every branch of Physical 
Science, but it is, of course, because of his 
researches in Electricity and Magnetism that he 
stands pre-eminent among the men of science 
of the nineteenth century. 


It is interesting to note, however, that in 
May 1878—the year before he died—he read a 
paper before the Cambridge Philosophical 
Society “On Boltzmann’s Theorem on the 
average distribution of energy in a system of 
material points,” and in the previous month he 
had read a paper before the Royal Society “On 
stresses in rarefied gases arising from inequalities 
of temperature.” The notes and appendix to 
this latter paper were added in May and June 
1879, that is a few months before his death. 


In this lecture I have confined my attention 
mainly to the life and personality of Clerk 
Maxwell so as to give you a living picture of the 
man who was most closely identified with the 
building and equipment of the Cavendish 
Laboratory. I have purposely refrained from 
any attempt to discuss the mathematical or 
electromagnetic aspect of his work. Most of you 
will be more or less familiar with that. I want, 
however, to read something to you that throws 
a great light on the basis on which he built up 
his electromagnetic theory. 


The preface to the Treatise on Electricity and 
Magnetism, published in 1873, is very illumina- 
ting. He says, “I propose to describe the most 
important of these phenomena [of electricity and 
magnetism] to show how they may be subjected 
to measurement, and to trace the mathematical 
connexions of the quantities measured. . . I shall 
endeavour to place in as clear a light as I can 
the relations between the mathematical form of 
this theory and that of the fundamental science 
of Dynamics, in order that we may be in some 
degree prepared to determine the kind of 
dynamical phenomena among which we are to 
look for illustrations or explanations of the 
electromagnetic phenomena. . . . The most 
important aspect of any phenomena from a 
mathematical point of view is that of a measur- 


able quantity. I shall therefore consider electrical 
phenomena chiefly with a view to their measure- 
ment, describing the methods of measurement, 
and defining the standards on which they 
depend. . . . I shall avoid, as much as I can, 
those questions which, though they have elicited 
the skill of mathematicians, have not enlarged 
our knowledge of science. . . . Its external 
relations, on the one hand to dynamics, and on 
the other to heat, light, chemical action, and the 
constitution of bodies, seem to indicate the 
special importance of electrical science as an aid 
to the interpretation of nature. . . 3 

I have therefore thought that a treatise would 
be useful which should have for its principal 
object, to take up the whole subject in a 
methodical manner, and which should also 
indicate how each part of the subject is brought 
within the reach of methods of verification by 
actual measurement. 

The general complexion of the treatise differs 
considerably from that of several excellent 
electrical works, published, most of them, in 
Germany, and it may appear that scant justice is 
done to the speculations of several eminent 
electricians and mathematicians. One reason of 
this is that before I began the study of electricity 
I resolved to read no mathematics on the subject 
till I had first read through Faraday’s Experi- 
mental Researches on Electricity. I was aware 
that there was supposed to be a difference 
between Faraday’s way of conceiving phenomena 
and that of the mathematicians, so that neither 
he nor they were satisfied with each other’s 
language. I had also the conviction that this 
discrepancy did not arise from either party 
being wrong. I was first convinced of this by 
Sir William Thomson to whose advice and 
assistance, as well as to his published papers, I 
owe most of what I have learned on the subject.” 

This is typical of Maxwell’s modesty. He then 
continues, “As I proceeded with the study of 
Faraday, I perceived that his method of con- 
ceiving the phenomena was also a mathematical 
one, though not exhibited in the conventional 
form of mathematical symbols. 

For instance, Faraday, in his mind’s eye, saw 
lines of force traversing all space where the 
mathematicians saw centres of force attracting 
at a distance ; Faraday saw a medium where 
they saw nothing but distance; Faraday sought 
the seat of the phenomena in real actions going 
on in the medium. 
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When I had translated what I considered to be 
Faraday’s ideas into a mathematical form, I 
found that in general the results of the two 
methods coincided, so that the same phenomena 
were accounted for, and the same laws of action 
deduced by both methods, . . I also found that 
several of the most fertile methods of research 
discovered by the mathematicians could be 
expressed much better in terms of ideas derived 
from Faraday than in their original form. 


The whole theory of potential, considered as a 
quantity which satisfies a certain partial differen- 
tial equation, belongs essentially to the method 
which I have called that of Faraday. According 
to the other method, the potential, if it is to be 
considered at all, must be regarded as the result 
of a summation of the electrified particles divided 
each by its distance from a given point. Hence 
many of the mathematical discoveries of Laplace, 
Poisson, Green, and Gauss find their proper 
place in this treatise, and their appropriate 
expression in terms of conceptions mainly 
derived from Faraday. 


Great progress has been made in electrical 
science, chiefly in Germany, by cultivators of the 
theory of action at a distance. . . Their physical 
hypotheses, however, are entirely alien from the 
way of looking at things which I adopt. . . From 
a philosophical point of view it is exceedingly 
important that the two methods should be 
compared, ‘both of which have succeeded in 
explaining the principal electromagnetic pheno- 
mena, and both of which have attempted to 
explain the propagation of light as an electro- 
magnetic phenomenon, and have actually calcu- 
lated its velocity, while at the same time the 
fundamental conceptions of what actually takes 
place, as well as most of the secondary con- 
ceptions of the quantities concerned, are radi- 
cally different. 


I have therefore taken the part of an advocate 
rather than that of a judge, and have rather 
exemplified one method than attempted to give 
an impartial description of both. 


I have confined myself almost entirely to the 
mathematical treatment of the subject, but I 
would recommend the student, after he has 
learned, experimentally, if possible, what are the 
phenomena to be observed, to read carefully 
Faraday’s Experimental Researches in Electricity. 
He will there find a strictly contemporary 
historical account of some of the greatest 
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electrical discoveries and investigations, carried 
on in an order and succession which could 
hardly have been improved if the results had 
been known from the first, and expressed in the 
language of a man who devoted much of his 
attention to the methods of accurately describing 
scientific operations and their results. . . If by 
anything I have here written I may assist any 
student in understanding Faraday’s modes of 
thought and expression, I shall regard it as the 
accomplishment of one of my principal aims— 
to communicate to others the same delight 
which I have found myself on reading Faraday’s 
Researches.” 


These extracts from the preface show that this 
great work in two volumes may almost be 


- regarded as a monument erected by Clerk 


Maxwell in honour of Faraday. 


It was very fitting that on September 30th, 
1931, in connection with the Maxwell Centenary 
celebrations, two memorial tablets were unveiled 
in Westminster Abbey by J. J. Thomson, the 
Master of Trinity, one to Faraday and the other 
to Maxwell. 


In conclusion I cannot do better than 
quote the words of his life-long friend Lewis 
Campbell. 


“Great as was the range and depth of 
Maxwell’s powers, that which was still more 
remarkable was the unity of his nature and of his 
life. This unity came not from circumstances, 
for there were breaks in his outward career, but 
from the native strength of the spirit that was in 
him. In the eyes of those who knew him best, 
the whole man gained in beauty year by year. 
As son, friend, lover, husband, in science, in 
society, in religion; whether buried in retirement 
or immersed in business—he was absolutely 
single-hearted. This was true of his mental as 
well as of his emotional being, for indeed they 
were inseparably blended. And the fixity of his 
devotion both to persons and ideas was com- 
patible with all but universal sympathies and the 
most fearless openness of thought. That 
marvellous interpenetration of scientific industry, 
philosophic insight, poetic feeling and imagina- 
tion and overflowing humour was closely related 
to the profound sincerity which, after all is said, 
is the truest sign alike of his genius and of his 
inmost nature, and is most apt to make his life 
instructive beyond the limits of the scientific 
world.” 
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